Abstract: Fifty-six known lichenicolous, non-lichenized Opegrapha (Roccellaceae, Arthoniales) species (containing some undescribed taxa) are listed here, five of which are known from Caloplaca (Teloschistaceae, Teloschistales). Opegrapha vulpina, a new lichenicolous fungus on endolithic Caloplaca subg. Pyrenodesmia (Caloplaca erodens and rarely C. albopruinosa), is described from Europe. A second new species, Opegrapha hellespontica, lichenicolous on Caloplaca aurantia, is described from the European part of Turkey. Two possible sibling species of Opegrapha rupestris s. l. lichenicolous on Caloplaca cirrochroa and C. variabilis s. l., respectively, are discussed in the paper, but have not been described.
Introduction
The large cosmopolitan genus Opegrapha (Roccellaceae, Arthoniales, sensu Eriksson 2006) contains mainly lichenized fungi, but a number of non-lichenized, lichenicolous fungi have also been described and placed in it. Fifty-six lichenicolous species of Opegrapha are listed in Table 1 (with their heterotypic synonyms). More than one third of them have been described from tropical regions, often from foliicolous lichens, and only 23 species are known from Europe. The majority of these lichenicolous Opegrapha species are strongly host specific (to one species or to a group of closely related species). Some lichenicolous species, formerly placed in Opegrapha, have been segregated into the genus Plectocarpon (Ertz et al. 2005) or are being transferred to Phacothecium (J. Hafellner, pers. comm.) .
Only a few Opegrapha species are known from members of Teloschistaceae. Opegrapha physciaria (syn. Phacothecium varium (Tul.) Trevis.) was described from Xanthoria parietina (L.) Th. Fr. (Nylander 1897) . However, O. physciaria with its brown-black rounded apothecia and exposed discs seems, for example, to be closely related to O. rotunda and O. zwackhii (cf. Hafellner 1994a) and it is obviously different from the species lichenicolous on Caloplaca discussed here. Opegrapha physciaria was also reported on Caloplaca rosei Hasse (Cole & Hawksworth 2001 ) from North America, but the fungus on this host has subsequently been identified as Stigmidium cerinae Cl. Roux & Triebel s. l. (Ertz & Egea 2008 
Materials and Methods
Most of the material examined was collected by the authors; vouchers are deposited in CBFS and PRM. Some additional material was obtained from herbaria C, GZU, PRM and TSB. Measurements used for statistical calculations were made on hand-cut sections and squash preparations on a light microscope with an oil-immersion lens after pre-treatment with 10% KOH solution in water. Accuracies within 0·5 m (conidia and ascospores), 1 m (asci and exciple) and 10 m (hymenium and apothecia) were achieved. The size of ascospores was determined without the perispore, and all cell measurements included their walls. The measurements are given as (min.-) x SD (-max.), where x=mean value and SD=standard deviation; total numbers of measurements (n) given in parentheses. Measurements were taken from all specimens available, but pycnidia were only observed in some of the material.
Macro-and micro-photographs were taken with a digital camera Olympus C5050 on Olympus SZX 9 Stereomicroscope and Olympus BX 50 (to 1250) fitted with a Nomarski differential interference contrast.
The nomenclature of lichenicolous Opegrapha species and their hosts follows the references in Table 1 . The nomenclature of the other lichen-forming fungi and lichenicolous fungi follows Nimis & Martellos (2003) or Santesson et al. (2004) . ( Fig. 1) Vegetative thallus non-lichenized, inconspicuous, immersed in the host tissues, formed by colourless hyphae, hardly distinguishable from the host hyphae.
The Species
Ascomata lirelliform or ellipsoid apothecia (Fig. 1C) , sessile, (0·24-) 0·46 0·13 (-0·73) (0·15-) 0·24 0·04 (-0·31) mm (n=20), usually gathered into tight round aggregates (0·3-) 0·7 0·2 (-1·0) mm diam. (n=10) (Fig. 1D) 
Host. Lichenicolous in the thallus of
Caloplaca aurantia Infection is most frequently observed in the central part of the host thallus and avoids its marginal lobes (Fig. 1A) . The fungus seems not to cause any conspicuous necroses, but strong infections may cause fragmentation of the host thallus (Fig. 1B) . Remarks. Although known only from the type locality, we consider it as a good species, distinguished from the similar Opegrapha rupestris s. l. by its shortly lirelliform apothecia gathered into large round aggregations (Fig. 1D) Vegetative thallus non-lichenized, inconspicuous, immersed in the host thallus, formed by colourless hyphae, hardly distinguishable from the host hyphae.
Etymology. Hellespontos is an old
Ascomata apothecia, usually gathered into irregular dark patches on host thallus ( Fig. 2A-C) , simple (or rarely loosely aggregated), always round, sessile, (0·11-) 0·2 0·04 (-0·3) mm diam. (n=73). Apothecia perithecium-like at first (Fig. 2D) , later discoid, with slightly exposed, black, epruionose disc up to 150 m diam. Fig. 2E ) with a tholus and internal apical beak, Opegrapha-type (Fig. 3A) , 8-spored, (39-) 51 5 (-67) (13-) 16 2 (-21) m (n=33), length/breadth ratio c. 3·2. Ascospores 3-septate, narrowly ellipsoid to slightly clavate, up to maturity hyaline, (11·5-) 14·5 1·4 (-18·0) (5·0-) 6·0 0·7 (-8·0) m (n=74), length/breadth ratio c. 2·4, halonate (Fig. 2F) , with perispore c. 0·5-1 m thick (not always observable) and spore wall c. 0·5 m thick. Old ascospores brownish, with fine granular ornamentation.
Conidiomata black pycnidia, c. 80-130 m diam., semi-immersed. Conidiogenous cells elongate-ampulliform, arising singly, enteroblastic, acrogenous (Fig. 3B) , c. 8-12 2-4 m. Conidia narrowly ellipsoid to bacilliform, rarely somewhat curved, (3·0-) 4·5 0·6 (-5·0) (1·0-) 1·2 0·3 (-2·0) m (n=33).
Chemical reactions. Hymenium and upper hypothecium I+ red (epihymenium I+ blue), hymenium KI+ blue. Granules in the exciple and epihymenium K , N .
Host. Lichenicolous in the thallus of Caloplaca erodens, rarely in C. albopruinosa, The fungus appears not to cause any conspicuous damage to its host.
Etymology. As the species is presently known mainly from the Czech Republic, it is named after the important Czech lichenologist and our friend, Jiří Liška (his surname means fox in English=Vulpes in Latin). (Vondrák et al. 2007) , Greece (Vondrák et al. 2008) , Italy (Tretiach et al. 2003) and the Near East (J. Vondrák, unpublished data).
Ecology and distribution. Opegrapha vulpina
Remarks. The new species is described as an Opegrapha since it possesses characteristic asci and a carbonized raised true exciple. Arthonia differs in the absence of a carbonized exciple and in its broadly clavate ascus, and Dactylospora has asci with a nonamyloid ascus wall and amyloid gelatinous outer cap (e.g. Hafellner 1979; Triebel 1989) . Other similar genera, Bactrospora, Chiodecton, Enterographa, Lecanactis, Lecanographa, Phacothecium, Plectocarpon, Schismatomma and Sclerophyton differ significantly in the characteristics of their ascospores, asci, exciple, etc. (Torrente & Egea 1989; Egea & Torrente 1994; Ertz et al. 2005) .
Apart from its host specificity, Opegrapha vulpina is clearly characterized by its round apothecia and smaller ascospores compared with O. aff. rupestris 1 & 2, and O. hellespontica, and by the small size of its apothecia, black disc, and thicker ascospores than O. physciaria. Opegrapha parasitica (on Aspicilia calcarea (L.) Korb.) and O. rupestris (on Verrucaria sp.) occur in similar habitats to the new species, but differ in their larger and shortly lirelliform apothecia and larger ascospores (Table 2) .
Opegrapha aff. rupestris 1 (on Caloplaca cirrochroa) & O. aff. rupestris 2 (on C. variabilis s.l.) (Fig. 4) We are unable to distinguish these possibly distinct species from O. rupestris s. str., which is confined to calcicolous Verrucaria species, by means of only morphological characters and chemical reactions. Specimens on both hosts possess shortly lirelliform apothecia, up to 0·6 mm long, and 3-septate ascospores, c. 15-19 5-7 m. For other characters see Table 2 . Unfortunately, most of the material examined is not well-developed and has only a few, poorlydeveloped ascocarps. Better-developed material and molecular investigations are needed to determine if these taxa are distinct species.
